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GEORGE CLARK
External indicators of hormonal activity have often proved ex-
tremely helpful, but sometimes they have also been misleading. The
classic example of the latter was the confusion of estral bleeding in the
bitch with menstruation in primates. In some of the primates the char-
acteristic changes in configuration and color of the sex skin provide
an external indicator of fluctuations in sex hormone level not found in
other species. The actual changes vary widely from species to species,
and interspecies comparisons must always take this into consideration.
The most marked variations in the sex skin occur in some of the baboons
and in the chimpanzee. Recently Gilbert5 reported that in the male
chacma baboon swelling and reddening of the anogenital region could
be produced by estrogenic therapy. In her animals marked changes
occurred in the penis, which became reddened and edematous, and there
was also a definite swelling of the perianal region.
At the time this report5 of Gilbert's appeared, Clark' and Clark and
Birch' were studying some of the effects of estrogenic therapy in a
castrate male chimpanzee and had noted no changes in the sex skin.
The dosages used were not so large as those of Gilbert, therefore the
experiment was repeated, using much higher dose levels, and again no
changes in the sex skin area were observed. After this was reported,
it was suggested that the disparity in results in the two species might
be due to the fact that the animals used by Gilbert5 were adolescents
while the chimpanzees used by Clark were young adults, hence the
results might not have beendueto an actual speciesdifference in sex skin
response. For this reason it was decided to repeat the experiment.
The earliest recorded age at which estrogenic therapy has been used
in the chimpanzee was reported by Elder.4 This author gave an intact
female chimpanzee of 2 years 8½2 months a series of injections of
theelin in oil. He could observe no change in the sex skin when 200
I.U. theelin were injected daily for 11 days, but with 400 I.U. there was
a slight enlargement and with 600 I.U. of theelin per day the sex skin
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approached the configuration of the adult female at the middle of the
cycle.
There were no males of the same age as that of the young female
(Lita) used by Elder4 available, but it was possible to use two males
that were only slightly younger. Buff aged 2 years 5 months and Dag
aged 2 years and 3 months. The latter had been castrated at the age
of 2 2months while the other was intact. Both animals were given the
relatively enormous dose of 4.5 mg. ethinyl estradiol* daily for 10 days.
This was given orally in either orange, grape, or grapefruit juice. As
far as could be determined it produced no effects whatsoever. There was
TABLE 1
ESTROGENIC THERAPY AND ITS EFFECT IN BABOON AND CHIMPANZEE
Ratio ofdose
perday to amount
necessary to
producefull
Dose per Length of Alterations tumescence
Animal Drug day treatment in sexskin in female
Baboon*
Normal estradiol benzoate
estradiol benzoate
Castrate estradiol benzoate
Chimpanzee
Adult normal male
Shortyt ethinyl estradiol
ethinyl estradiol
ethinyl estradiol
ethinyl estradiol
Adult castrate male
Dont alphaestradiol
alphaestradiol
ethinyl estradiol
ethinyl estradiol
ethinyl estradiol
Normal male youngster
Buff ethinyl estradiol
Castrate male youngster
Dag ethinyl estradiol
* From Gilbert and Gillman'.
t From Clark'.
* The ethinyl estradiol (Estinyl)
Schering Corp., Bloomfield, N. J.
mg.
1.0
5.0
0.1
0.05
0.25
1.25
4.5
days
12-15
10-12
7-15
16 No 2x
16 No lOx
14 No 50x
12 No 180x
2.0 49 No
2.0 29 No
0.1 8 No
0.2 8 No
4.5 12 No
4.5
4.5
lx
lx
4x
8x
180x
10 No 180x
10 No 180x
used in this study was generously supplied by the
Yes 25x
Yes 125x
Yes 2.5x
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no swelling of the perianal region and no reddening or edema of the
penis. In fact it was possible to differentiate between photographs taken
before treatment and at the conclusion of treatment only by the notes
taken at each sitting.
The effects of estrogenic therapy on the sex skin of the male chacma
baboon and the male chimpanzee are summarized in Table 1. At all dose
levels given there occurred changes in the sex skin of the baboon
whereas no changes were observed in the chimpanzee. Note that in the
castrate male baboon a dose only 2.5 times that sufficient to produce
full tumescence in the castrate female baboon produced a swelling of
the perianal region and reddening and edema of the penis. By contrast
the castrate male chimpanzee (Don) had 180 times the daily dose
sufficient to produce full tumescence in the castrate female chimpanzee-
or 72 times the dose found adequate in the male castrate baboon. These
same high dosages were used in the younger chimpanzees, one of which
was also castrated. On the basis of body weight these youngsters had
900 times the dose sufficient to produce full tumescence in the adult
castrate female chimpanzee. Despite this enormous dose there was no
swelling of the perianal region, no edema, and no reddening of the
penis. It may be concluded that a true species difference exists.
Findings of this type emphasize again the necessity for careful
scrutiny of indicators and the need to prove rather than to assume
homologies. Studies based on changes in the sex skin have proved
fruitful and will continue to be so, but, since species differences exist,
controls are vital and care must be exercised in interpretation of data.
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